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(54) IMAGE READER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably read an image 
with high image quality by eliminating the effect of 
dispersion in brightness and darkness of each shading 
roller. 

SOLUTION: The image reader is provided with 1st 
correction data generating means (21, 22, 10), 2nd 
correction data generating means (21, 22, 10), brightness 
and darkness dispersion data generating means (21, 22, 
1 0), a nonvolatile memory 30, brightness and darkness 
dispersion data storage control means (21, 22, 10) and 
shading correction data generating storage control 
means (21, 22, 10). Brightness and darkness dispersion 
data Dd of each shading roller are generated by a 
brightness and darkness dispersion correction chart and 
stored in the nonvolatile memory 30, shading correction 
data Dsc from which brightness and darkness dispersion 
resulting from each shading roller are generated and 
stored in a correction table 27. 
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(57) imm 

m 1 ^fiSEfflT^-'S'^tft^S: (2 1. 2 2. 
10) t, m2*SjEffl'T— $»ABK^® (2 n 2 2. 1 

O) t, B^Bt/\'^'>4^^— 'S'^^^S (2 1 , 2 2. 1 

(2 1, 2 5. 1 O) E3«JEfflT-'5' 
(2 1. 2 2. 1 O) <fc. ->x—T-i' >^fflIE 
5^— ^^fiJcKtSlWfaJ^S (2 1 . 2 2. 10) <!:^ffi: 

>^fP — ^— 56A. 56B. 5 6Ca>BBB&/^^»>::^-T 

^ D d ^^fi^tLA^o:Fa»1^>^•J 3 oirastfi&}#$ 

it. *^0^§-v'X— ^-0-5^0 — ^—56 A. 5 6B. 5 

— $1 D s c ^:g^^Briig]&%o»iiET-:^;u2 vicEtSprtg 




1 

hUE^- ^ •<> - v-tr t ^r ^te^ i> X — if^ 

*4'> X — X -f >^ D — ^— (0^B&/ < ^ i^-X — <$! ^^rk 

^mt>-c*tf5-r T'-f >^ a— ^— i> <t>^ato 

fcKSiT— $1 $»^^R«-i^x-^-f >^n — ^— 

HBEHSIS^It^— ^ $fflE^-:/;Kr8Btt ^ttfc^-'^x- 
T-r >^*iiE^— ^ ^mt>r vx— T^-f >^*tiE LOO 

lirES- ^ •< >•< -i>-b t ^T X — 7^ 

><;f D — ^ — t (Z>Pa^ if A 2? *^fc^B&/ ^ ^ *y ^^iiEm ^ 

>-< •^•fe^-9-^ffll^T^IS^v'x — >'^D — ^ 

mi ^^iEfflT^— -5 <5:^*}fflLr=&:;>x— T^'-i' >^D — ^ 
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2 

i>-tr ^-y- L ^-C ^ V X — ii^ ><5f D - f>Bt 

i5E«-vx-7=-f >^^^iIE7^-^^i£ttUA^oBE^fIE 
[OOO 1 ] 

^ -<> j« — i?-tr 1 >-< / — e^-t >-9-i-*tic 
-r^«»a>i^x— T-r v-J^D-^— t^^ist. mm 

ffitS $ :h,fc«- i> X — 7^ -i/^iJEi^-^ ^ffl I %r V X — 
[O O 0 2] 

9) , vx— >^D — 5 6 (56A — 56 
C) . ^-f t<X^-«r-^3 (3A — 3C) , ©7 

[OOO 3] H^giliy^Stt. @:^U^^t^^— 
30 S^^F^b-SStl^i^y D — 5 8 (D-^-gq5 8A- 
5 BE) <t»a3i3iy Q — ^— 5 9 (D-^-»5 9A- 
5 9E) tCDffiflftfZjiy. K5 2»C-b-y K^tL 

fri^s (Sg5si5fctstis«) ^mftm. (Y) ^Rfz-siss 

[OOO 4] ^'<><p*^i?::^^^-f3tt, Y^isi-a 

-ti>-9-3A. 3B. 3C6Mt»>d:^« lOCD^-O-O — 

e>-tr ^> j^BK u fcja*r=:*j It * ^ >-< y - 
40 ^:t-3<DS:*:<b(c^^>«.3tSIEgi^^ (CCD) <D^f1i 

[0005] c<Dcfc^»c«[3»<Z)7-<>-<>-v-b>tf^ 
fiffl-r ^il9^-v»#^i5Sil^ y D— ^- 5 8 J3<fe t;»aiiai y d 

-b>-9'3A, 3B, 3 ciz>ttP5-r^'>x— x-r>'i^a — 
^— 56A. 5 6B. 5 6 C3£^^filt•=»h,rt^4, C:<D'> 
X— -x^-V-^fD — ^— 5 6 A, 56B. 56Cli. Rjf 

50 v>i2 >tf-3 A, 3B. 3Ct(Di)4r'± 
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[0 0 0 6] ttfSUlL- h2 0(i. S7(^73t-rCPU2 
1, ROM22, RAM23. Aai:toJK— h (I/O) 

(0 0 0 71 Affl^n^— h2 4fcmei**tfcK^-</\-2 

— v-ti>-9-3A, 3 a, 3 C•eS^aat»:*^fcT•:^o^(D€■ 
[DOG 8] ®«1«ISISJ^1 0(*. mE'f — y)l^2 7iZ 
^AC©$nfc*^'<>'<>-"^-t2>-y-3 A. 3 8, 3 

^-<»^U 2 6(C— B#EtS^F1t. 1 ^-Y>:$i'AtS^t> 
Mz^lZ^ > ~ v-x— "S* frSg^ L-i^o-e > — e>R A M 2 

[0 0 0 9] ZZLtZ^ #vx—- r'-O^^iiE-x— 

v-tzV-9-3 A, SB, 3C<D^K'&IS5fe 

W2A. 2 8, 2c<ox-^t^(omm^m^n\3Ea>9^n^ 
^trails y RH^-is BTtBicffljE-r fz»>a>^-^ 

[GOTO] i>-b>-9-3 ACDlt^. a5t*T 

2 A $>gWUfc*^<OttaS-CraEBl y S&f^$$-frfe^>l^tt 
ISatetT 2 A Lfct^lS-OS^ U3^<l:l^^ilm^$ 
fSllcSSlSyS&f^^-fr. ^-O^O— v>-lz>-9-3 AT'Sa? 

[00 11] 5JcLNr% ^5te«T2 A(o^CT=t*S§T'. 

y vx— x^>^a— ^— 5 6 A$x:;^fDi»caffii 
y, ^-^VLwrn^o^M^^o^^^mz-^o^^izv^ 

^f* 2 5 6 ^^s:Lr^<s6fcfii^ex— ^ «t LrfiiE-T 
-3'*;u2 7icSixt,\ ?SiEx-:?;u2 7JcSi2i 

^tLfcSx-^ ^ X— ^ St^ai 6 iz.^tyi.Ut^i^^^iy 
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[OO 1 2] fiU&IC. X-^SEft»6$-^(Dai:tlA<-tBB 

;u2 7icSj2iJ^Etg$Jh,fcx— ^»*<^-r>-<P*— 
■9-3 ArcOtNT(Z>->i— x-fXf^iETf^— s t^fe 

ctrcEti^tL^o ^-f>-ry— V-b^-9-3 B. 3C(D^ 
[0 0 1. 3) i)^<UT. ^i^x—T-fV^^^D — ^— 5 6 

10 A, 568. 5 6c(*, e^m®^»^Brr^>c<tAN^>. 

[O O 1 4] 

-<></D — ^— 56A, 568, 5 6 C<D^feJ^^fi£tff 
20 -rX^D— ^— 5 6A. 5 6 8, 5 6 CrBJtCfet+^,ffi»J 

^-<>-r>~-vx^v:^3^x:^iPi(-S9J$:tLf-^fi 

(30) (D^-f i>-b>if (3A — 3C) *^t> 

AG~A5, B0~B5) ^SSS "CSglSl 

loci 5] A^<LTs vx— x-f ^^fffilET"— $» D s 
^®Sfr:±J«LT%. $->x-x-f >^D — ^^5 6 
30 A. 5 6 8, 5 6C(Dafeg0^yg9lli'6<}gm^<t. ^ 

#»b. J^*i.^-«7rr^y/\-^ot>TU^^<tVx— 

— i>-b>-9-3A. 3 8, ZOOWtSi^mmittSi^^ Ufc 

A^y^v — Ba>saaRBiy<7)aassBi:3&:^»o x^aisi 
UT ^ w — vx^v:^ 3 ^miar ^» ^ > 

[0 0 16] $t>lC, i/x—xO^D — ^— 5 6 A. 

40 <t u-c<0SK^S4bt Lx*i»|-e#*t,a>(C>. -^x— t 

O-i/D — 56A. 568. 5 6 C ^ @ L TlEtS 

mL^"^ ^mmz^mt h:it\zii y ^(d?8b&/< ^ 4^ 

$*iJ»JT'^fct UTt. ^<0fflgrc->x-7=-f >^D — 
^— 56A. 568. 5 6C^ffli:Lr3tSir'5>C^tt 

too 1 7) *«^<OSWtt. ^vx-x-f>^D — ^ 

L r fT ^ ^ ® «Kai3Sa ^H^^-r :: i & i , 
50 [o o 1 8) 
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t»s ^fr^-rv-O— v?-fe>-9-3 A. 3B, 3C<DKBiy 
><^D — ^— 5 6A. 5 6B, 5 6C(DI8Bt/<^'y^ 

CO 0 1 9] CCfC. ^iyJL-^'O'^D- 
^—5 6 A. 5 6B, 5 6 C<D?^»/^^'>+-T— ^^01 

5 6 A, 5 6 B. 5 6 C<D^Bt/<^*:'^^RSt*Lfc*:3l5 

fi^jr'fi*!?^?^*:^^— T^o-^/^iiET^-^ ^±fi£«rfigA^o^i 
[0020] ru^-^. m^miof£^(*. 

(cestui: $*^3^)^oi5£iE::^fal(c^>t^Tfe^■r^^^^ 
^-:^;ucEm$ttfc«-i^x-T^-f iet^-- $r ^ffl 

tLfc ^Bt/ ^ ^ ^ffi IE ffl ^ -V — h 6^ ^, Sra o fcffijE RBl 

"r— $f ^ Sir < >-< p< -v?-l2 y 

1 JiiEfflT-^ $^i5£^IE. 6^0hJIE«-^ 

D - ^ — 3b^ t» fitas o f- ffl jESIBlT^— $31 rc* V X —n" 

^^fiJtPTfig-C'fe^iti^ifC. m2fSIEfflT^-5'<l:milS 

lEm-T—^ t ^ftiffl urS'-vx— T -f >yD-^— ©IS 

P&/N*^ ^ ^^fiSt^figA^o^»»tt> ^ y l::Eia 

>^D-^— ^^t»E£a3Lfcs^ls^T-^^stc^K^'>x 
— T-f >-c^o— (D^0&/N-^':/^$^t?m3*ijEfflx 



(4) {(^^j|i9-3 1 2 7 65 

6 

CO 02 1] A^A^'Sft?«■e^*. ^^-o-^ j^—^iy-t^v- 
g8Bt/^7'y^3Effl^A'— h$fifWfeUfc«®T'«•vx- 
m2?SjEfflT^-'Si$^fj£r^. ^Ur. :^St?*VfrEi 

yicEiiLTa<o 

CO o 2 2] m^t^nim^owtnsLy} tz^A-^. «-vx- 

Wtl^xniEm^—yjuiz^t&tstiti^i^ a:— ^-r >^;r« 
C o o 2 3 ] ^fz. H*^ 2 <7>^^(*. SiljeaS^iBifzS 

^McEffiSFttfcSi/x-T'^ >^ffiIET'— 5* ^ffitN-ce^ 
x— ><^«jELo-:>iEitKBl®«7^--$i ^ff'&m 

40 i&miz^m^^-O'^ > — i>-i2 >tf (DRis y *:/^t^ 

X— T-f ><5^D-^— A^^RISofclSIERaiTF^— 
fc«->x — T -f D — ^ — (D^Pt/ < ^ -^^-^^trK 2 

X— t'^' >^ D— ^— ©?§B&/'\^ '>^ir— ^ i^^fig-r h 
50 ^^mmm^^t. BiIER5Sl$t^M^(DRSRyrc5uJj:*, 
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> ^ D — ^ - Ax i^KBSi o fcKlST- ^ ^Sfz :> 31 

[OO 2 4] Ax*x^S^rMt. mi^iSEffix— '$^^RK¥• 
— ^:>Hz >-9-a)Kis y *>^$*tM& 1 ffijEffix— 

?«llt/<^'>^x-^&«¥®tt. mi 33cfeT;:ig2»g 
iEfflx-— ^^fJlfflUrS-vx— x-f >^D — ^— (D^Bt 

/<^*v:^x— 'S'^^fiJcr^o c0g8Pt/<^*>4-x— 
tt. ^Bt/N'^*>^x~'SiEm«?ffli¥^src<fcor:F}i^t^ 

[OO 2 5] mmi^mmWiommiz^tL-^. ma'^iiEm 

X— 

iSofc^St^-v-x— x-o^D-^— 0)^©^^/^*^*:/^^ 
^c?sg3fijEfflx— si^^^T-s. -r^i^s- ->x— x-f 

></^iEx-"S»^^EtS$qfil^SA^ ms^flEffix— ^ 

t^mmt^y^ =e *jt^h>^\h utc^i»/x*^*:/4^x— 5^ ^ffl 

tN-C. 0^ljm3?«iEfflx-^'$»3&M&^Bt/<^':/^$|fiit& 
[0 0 2 6] UfcM-pr. SS*JSi (»^^CDli^<i:l^4t 

[OO 2 7] 

immcommomm} jut. :*:^^<r>^ss}^3i^ia®^ 
#»su-c!ft^-r^o *is{fesiis5S^s(*. m:^^mfSitm 

(EI 4 -0 7) (7)Jt^<t^«i^tLrt^^A^. 
fZ0 1 f- SD < m 1 ffloEffix— ^ ^Rfc^S (21. 2 
2. 1 O) it, m2^jEfflx--$»4fS^S: (2 1. 2 
2. 1 O) <?:, ^P&yN'^^^'^x— ^^filc^^ (2 1, 2 
2. 1 o) ^Jl^lt^^uaoi. ^0t/<^*>^x 
— -J^SBtfiWIW^S: (2 1, 22) t, Sla^iEfflx— 

(2 1. 2 2. 1 O) <t. i^x— x^>-5^^ijE 
X — -J'^iSJcgSltfqmJ^S (2 1. 2 2. 1 O) 
It. ^V'X— x-O^D — ^ — 56 A, 56B, 56C 
(7D^B&/<^-y^$Ril5feLfcfie»it'^<fvx-x-r >^ffiaEx 
— D s $^I5^'5TtgAxO^Ix-:/iU2 7l:igB1fiW«6rw 

[O O 2 8] Hi /^^3ixr. lif^A:^;n it. B 2 (0 S 



(5) t$g|jp:9-3 1 2 7 6 5 

T 1 o(C75^r> ^'x't-^x^— s T 1 eic^-THigi 
=EV) 3 0A^I9:ltt»:artN-5»o 

[0029] mi ♦itiEfflx-^^et^stt. m 

1 ^iEfflx~'$'^RJt®lf^7^P ROM 

2 2<1:CPU2 1 tm^SSkm^n^ ot7b^^mfS:^ii. 
BI4, 05rc^-r«-^-<>-f>— :^-ir>-*f3A, as. 

3C^fflt^•C^|^[€••XX— x-f >^^D — ^— 5 6 A. 5 

10 6B. B6ct(o^tzm?<^tifzmm/<^^y^mEm^ 
^— hAxt>S5asiofc*iiEKaix— ^Sfcs&^-i' >-r > 
— :>-b>-»f3A, 3B, 3 c<DRay/^^*:/^$$t?m 

l^lffix— ^^fifc-r^ (BI2(DST 1 2. 13). 

c:(Dmi»jEfflx— $t^K3 (B) izT^t "D1" 

[OO3 0] rUt>'^. m 1 ffijEffix— 5» D 1 tt, S% 

-3fcJi^<D]®2gafeu^;uA^«x.rf "1 o" tmm^ti 

-y-3A. 3 8. 3 C-eS?BSiJCSiaof-^iiESffilx— 51 
20 (l^'^iU) $03 (A) (C^-TL ctLy-c^^rc. COD 

u^jUL c$JiKSjg^^u^;u ( -1 o" ) tzmJEt 

3 A(Dmi#Sa)3tm^mm^ (CCD) El(D*iiES 

2x— ^DKDttf*. 03 (B) tZT^T "+1" <i:Lr 

[0 03 13 Mi. »&i>i- 

x-r>^fP — ^— 5 6 A, 5 6B. 5 6C(Dft^S^fl:. 

mjEizuir^^mmu-<j\. c±mmmitm mizmt^ 

=fc(D*efeiA>'b* €-^^x — x-O^^D — ^— 5 6 A, 5 

6B. 5ec(Dmm^miz;fsH^^^m.tmctzrh<D 

efeflla^url^*o BtwsLnMmt^p^mzmmzMz 
efem«ta)^(D»® $^b&/<^ *>^iijEffl^ hit 

40 1 0 0 3 2) TitJj, ^Bt/<^*:/^*iiEffl^-p— ± 
v-b>-9-3A, 3B. 3 CO^Bt^mm'^n^th 

A. 3 8. 3C<K)Sliai5H$!|tSL. m^■C. SfeS^^ 
^^iiEKlll y O O U ^ > ■<> - v?-b 3 
A, 3 8, 3 C(;)^ijE^lRx— '$'$S(::Lrmi?SIx 
50 -'J'Di ^^fiJt-r>5)C<h*<r'#^o 
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(o o 3 3] ^iz. ^2niEm^-^±m^m:ii. 

•X -<>^D— ^— 5 6 A, 5 6B. 5 6 CAMt»KBiofc 
6 A, 5 6B. 5 6C(0EBil&/<^'>^^-^t,"^2*iIEffii 

n-^^A^it^ft^-frfcROMa 2 <t CP u 2 1 tm^^ 

fT$tt>5c C(Dm2»fIEffl-r— ^$©3 (D) iZTj^t 

-D2" <t-r«»o 

[0O3 4) -rUib-^. m2?iiEffiT— -S* D 2{*, =&v 
X— x-f ><^D— ^— 5 6A, 56B. 56C$€-^-< 
i^-t!>+^3 A. 3B. 3 CT'3??SfcKlSofc^i 
jEKBST— ^ ^@3 (C) {z:^-rL r 1 i: L 

(-10") (::tt3E-r?>fc<r)l:i^5^^^i:ifi-e3fe*. 

>-<p«~-v-t2>-9-3 Aomi fiea>5femii^^m^E 

ItDU'^^iULr 1 A< -6" ©«^J±. m2*i3Effl7^— 
D2<Dfii(i. 03 (D) iC^-r "+4" <tUX^^$*L 

[0 0 3 5] Lfcd^or. m2*iiEffiT— 'J'D 2(A. 
V^x— f^O^D— ^— 56 A. 5 6B. 5 6 C6^t>SE 

A, 2B. 2CaD^JT4'tD%5fef$tt4^^A^?«H&/\*^-y^ 

D 1 t <i: t tc^«pflt|IC:^«-r ^ C ^At^ 

^^$4xfc^imjEffix-5^D 1 <t|g2*ijEffi'x— 
2<t^?IJfflLr€-Vx— T-f >^^D — ^— 5 6 A. 5 6 

B, 5 6 C<DEBBt/\*^*y^7^— -^^^fiSc-r^^ST'. 5^ 

M22<!:CPU21 <b®«lffi3llsl8& 1 O ^ty^i^^fSL^ 
S2(DST1 6-e5efi$*t«>o COq^Bt/^^'^/^T^ 

—9^m3 (E) fc^r •Dd*' <t-r^o 

[O 0 3 7] -r^f^b*** «-^3t*T2 A, 2B. 2 C(D5S 

>1f3A. 3B, 3C^fflt>T. ?«Bt/^^->4^jEffl^ 

■V— h3b^^SlffiJ^fc#7-l'>-<:^— v^-tr>-y-3 A. 3 
B. 3 c(DKISiy/<^*y4^^tr?i:ESglsi^— (l 

c) iri|<miffijEr-'$'D 1 #->x— 7^-f>^D 
— ^— 56A, 56B. 56 C3&^t>R3fto/i:S-^-<>W' 
P*— "i^-tl^-y-S A, SB. 3 CCDKBXU /'^^*^'^*>J:If 
^D — V— 56A, 56 8. 5 6 C(D^B&/<^*>^$^ 
t?MiEK«JT-^ (Lr 1) fCS<ie2l«IEffl'X— 

2 i: ^ffiLN* C::(Z)5IJgJ^SSt?ttS i ^ilEfflT— D i 

-+1- ) i)^b^2^iEffl^~^D2 
-b>-tf3A. 3B. 3C(DS£Siy/N^'>'4^^ti^U-D-:3 
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^vx— T-O^^D — ^— 5 6 A, 56B, 5 e C(D^ 
Bt/'C^^y^T'— $1 D d C = -3= (+1) - (4-4) D 

^Dd(*. €-^-f i>-lZ>-9-3 A, 38, 3C0[> 

(CCD) E 1~E l-En wirlC^fife 

[0 0 3 8] w(r>J:^fCLT^R£$:txfc^B&/^^*y^7^ 

IStft^i^-fr ROM 2 2 to PU2 1 <!r A^i^>>£i:'&B^Bt/^^ 

10 ^y^n'—^ummm^^ (21. 22) tcckor^ji^ 
ri. >>T•:^>x^— K (a2(DSTi o<dyes) 

[00 3 9] ^IZ^ lS<&SlBa^—K (ST1 8CDYE 
S) -e4^0*>x — >^*iS-T— >D s c6<8BtS$tt 

^-O-ry— v>-t:>-9-3 A. 3 8, 3C^ffllNT^'>x 
— -T-f X^D — ^— 5 6 A, 568, SecA^t^^aSo 
20 fclftSJl^— (L r2) ^SlC^Kfti^x— ^-f X/D 

— 5 6A\ 5 6B. 5 6 C(D^P&/^^*y4-$^t?|^ \ 
3*tjEffl^— ^ ^iSfefiJc-r^^aX'. ^3$i]Effi-x— 
BfcrtiaP::^P<^^A^1#tA$-ti^fcROM2 2 t CPU 2 1 

2 1T'^^T^tb^o C:a)^3fflEfflx— -Sr^BS (H) 

fc:^-r "D3" t-r^o 

[00403 -rtj:t>-^^ m3*iiEfflT=— SrD3Ii. 
X— x-r>^D — ^— 56 A, 568, 56C$^^-r 
>-<;^— '!x-t:>-9-3 A, 3 B, 3 CT'UB^/cKHSof-^ 
30 ^^—^ (U^yU) 1^03 (G) tZT^ti^ r 2t\^tzm 
^iZ. C<DU^;UL r 2 ^.hlBSSefeU^iU ( "1 

o" ) izmiE-r hfz^iz£>mtmx'h^. cj|x.(i^-f > 
^>--i>-i2>-tf3 A(7>mi sia)3tmi?^^^E i (du 

^;UL r 2A? -5" (D«^ii. B 3 ffiiEm f"—' D 3 (Z> 
lifts 3 (H) iZi^^ "+5" iLrAB£$:K*o 

[004 1] O^y. CCDlg3?ijEfflT— $rD3ti. 
3fe<3W(7)JS^(D->x— x-f'>'$^*iE7'— $iD s <!:^UtN<i: 
»^^>o Ufci>^oT. f&V'x— r-f >^D— ^— 5 6 
A. 5 6B. 5 6 CC7>^Bt/<^'y4-fCcfe«»KaiyKS$ 
40 I^S^*■r^c:i:^*■e#ntt^„ C*i3&^|3&*«(D±:Erp1S^.'C 

fWiW^Stt. ^3*iiEffli^— 'S»D3i:^S^1i>^V3 
O 6> f> Sg£B L fr ?9 Bt / \- ^ *y ^7^- ^ D d t ^ ffl I ^r S *l 
fitJ-eWBSnt^&V'X — T-f >'5^?S5E^— $rD s c ^^fifeL 

;&^o^iET^— 3^;u2 7f::E1g-r«>¥St?. i^i— T-f> 

M22<tcpu2 1 tmm^^^^^ ott^^mf&^ 
ti. 02(7)3X2 3. 2 ^vmn^ti^. uti. ms^n 

50 JEfflT^— '$»D3I±. Sa3«llffll^e (CPU2 1, ROM 
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22) IZ^-DXmX^H^ (ST2 2) . 

[0043] «^»f^-<>-<>— i^i2>-9-3 ACD^lS 
S (O^m^Wk^^ E 1 a>^ 3 ^jEffl^—' $1 D 3 A<@ 3 

(H) C^-r "+5" -e. ttaiWP^S: (2 1. 2 2) 

d^toT^FP^ti^^ U 3 0*^t>S^tii (ST 2 2) 
fcBBPf/^^'^'^'r— D di)^E)3 (F) izij^-^ "~3" 

03 ( I ) rc^-r "+2* C= (+5) + (-3) ] <!: 

[0044) ■rjd::b^. w^sniEm^—^DQ (=+ 
5) li. ->x— 7'^'>-2^D—^— 5 6 A(Dmi saltern 

(-10") ^u-^^u c "G" ) fz\'fw^<t^^yj^ 

C-7-<:^x (-) D ic^-lb («T) LTUN^Cir^ltJfil 
tU. c;h,$SSi6feu^;u ( - i o" ) iz^:iELI5^> 

< C^h-i^i^x-TF^- >^^3Eir— ^ D s <t LTSS^fe 
U'^^U ("ID") itS?Lt>fifefflfibfCR3Sl|^c;txfc®» 

( -3* > ^j-fflt/^-f TX^AMtfzC^fclZ^C-SCD-e. 0i| 
^«*3eKasU'<;u ( "9" ) <!: ^5:^ x^j- 
tzi-f:Ktl^StMu^jy^ ("12-) iincoTU^^. 
<LT. S3ffijEffl^— "STDSA^^q^W/^^'V+OK* 
$Mi*Lfcfi»W->x-^-r :>^f*liE^— $» D s c 

[0 0 4 5] C05S^JgJ^SS(Dftffl • Wii^^W^T 

*VK5 2-h(c. ^-C>-r;^— ':>-fe>-9-3 C^^-O-f 
^— :>-fe>-9-3 A, 3B. 3 c) <Dx:&isia>ft$j:y t 

— v-t>-9-3A, 3B, 3 Ci:5ctlCf -St^x— T^-O-C^ 
D-^— 56A. 56B, 5 B O t(OmzmXTh. Zi 

omxit. > 7.^— K resettle ^ (©20)8 
TiooYEs) Ltzmizmmmzff^h^'yizmmL 

loo 4 6) SEiSmaR$1ftXLXl)^'b|ftf^/\*;J^;H (7>:\=- 
-MfemcJ:y>>■T';^>X=E— K$®«^ (ST l OOY 

Es) -r-st. OPV2 -[ itmMZ7si'r^iE^-'y)i2 
y^^mtri^ (sti d „ ^zcommmvi^. m2 
(osr ^ 9<om^\<otzifyizmi=Tt^. L6^L. sti 9 

100 4 7) t^< LT, S 1 ^gjEfflT^—- S'^^^S: (2 
1. 2 2. ID) ^«$fi£T*CPU 2 1 (i. ROM2 2 
iZ^lti^tlfz'yD^/'pL.izm^ K^-r/<3 D Vf-fS-^^ 
■5-^. S-^-O-O— i?i2>-9-3A. 38. 3ClCB8Bt 
/<^*>^jEffi^^— h$StBlt,'t*«) (STl2)o C 
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tllZ^^-^. «-^3teJT2A. 2B, 2C^jia*Tffi»lUT 
[0 0 4 8] S^^-O-f^-V-trV-9-3 A, 3B. 3C 

©iit^aSIsIKl orcKji^:*!^). C<DJS^(0^-r >•<> — 
v-b>t»-3 A(DS-3fem35ii^^El— E i---En(D*ffiiE 
RBa-x— ^©U'^^UL cii<@3 (A) tc:^-^ "g" 
-1 O- -g** T-feof::t-r«>. ^^-V^^ 
10 — %>-b>-9-3Ba>«-3fe«^g|^^E1—E i — EnQU 
'^^ULcA^ -9" - -1 O- ••• -9- T?fey. ^fc^-f 

W;*— i>-b>i^3ca)'&3fe«SeilSI^E 1 —E i -E 
n COU^;UL cJb^ "9" — "1 O" — "9" "eaDofci: 

[0 0 4 9] Z(D*ijESHil7=~^ (Lc) JC{*^&i>x — 
■7=W>^D— ^—5 6 A, 56B. 5 6 C(D^B&/<^*:/ 
^CO!^1S6<3^l>(DT'. SI$«-®3fe*T2 A, 2 8. 2 CO) 

x:^iai(7)^ate4$ii*^®a)S&S^^tr&^ Y ^ — v-tr 
>-9'3A. 3B. 3cm»0)WEn'^)mm<r>^i}<^^ti 
20 «>o Lfc6<or. -9" -1 o- - - 9" r*. 
*T2A. 2B. 2ca>t^^om^t<^<mm^(Dm^t< 

[0 0 5 0) :iziz. '&U'^;uL c^]gs^"feU'<;u 

( -1 ) t^^fzAiz'dmisim^ (B) fCTK-rsi 

^SIE^— 'S' D 1 I*. U^;tL "g" (Dig-^tt "4- 

x^jSitstiiio src. «^^-f >-r-/— i^-tr^-tf 3 A, 3 

B, 3 CSi*:<DKBfcyKS5Jfflfe&tLfi. KIS U^iU 
L c ("10") tmC •* 1 O" i:L 

[00 5 1] ^i^X'. mvBf^'^y^HJEm^'^—h^m 

r^i:. ^2miEm^-9±^^^ (21. 22. 1 
o) ^mm'r^cpv2 iti. ^-^o-o— v>-t>-9- 

3 A, 3B, 3 C(c:5^55-r'5)&*>x— 7^-< Ix-Jfa — ^— 
5 6 A, 5 6 8, 5 6C$a«Jt>-ar^ (S T 1 4) « C 
*VlCj:^)*SIEKai-T— ^(DU'^^UL r 1 El 3 (C) 
40 iZifztmX&'otztTho ttJ:t>-^. ^-OO— -p-t 
>-tf-3 ACD^3fcmiC^^9=^E 1 -E i -E n <D«-L.^;u 
L r 1 A< "6" — "a** — "7" tr. ^-f >-r > — v>-tr 
>-9-3 B(7>«-U^;UL r 1 A< "7- — "9" "S" 
T'. ^f-^-O-r >— t/-t>-»t3 CO)€-U^;UL r 1A? 
"9" -1 0" "9" X'hh. 

[ O O 5 2) CCD^IjE^ISt'— ^ (U^;UL r 1 ) 3&^C> 

■rttf*. ^^o'p-o-f j^-i>'t>v-3Btznj^'t^> 

X— x-f >'i/D — ^— 5 6 B(Da"feg6<<£-FLT3oy. 

50 (-§fi!ffl^jgo)^t>) ^®i<D->x-iF^-^ > 
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— i^-f>^o— 5 6 ctt. S3 (A) rc^-ru'Ou 

Lc ( "9" -1 O" -9" ) t(Omt<Ul^(OX*. 

[0053] ?fel^T^ CPU2 1(i. ROM22frtS$ft 
^titzZfaCf'yM.tzmt. S3 (D) (c^^rma^iEffi 

D2(i. ms (c) rc5t-r«4SjEKaix— 

r 1) ^SSafeU^^U (-10") (r?SlE-r^-i:(7) 
•e^Sfil (D2) Trfe-So O^y. =&^-<>>r> — i>i2 
>-9-3A, 3B. 3CO«-5feB2e»^^E1"-E i — E 
n (D^ 2 ffiiEfflT^— 'S' D 2 tt. 4 " - "+ 2 " - 
-+3" , — -+ 1 " -+2" . — 

I0054] L-C. ^Pt/^^^V^-T— 

(2 1, 2 2. 1 O) tt. @3 (D) IZ^-ri^2?tiEffl 

7^— ^D2i:i^ (B) {Z7fk-rm^tilEm^'-^D^ 

^ifflLX. O^yjSSC (D 1 -D2) LT. P (E) tZ 

7K-rwe&/<^*y^ir— ^€>.d^^j«-ri <sti e) o 

[0055] =&^-r>-<>— V-tr>1t3A, 38. 3C 
(D«-^«^g^^^E 1 — E i -EntDS-BBBf/^^^y^'r 
— $»Ddtt. 3" "-2" - "-2" , "-2" 

... 1 T " ^ -±0" — "±0" — "drO" 

"r—^^mmm^m (21. 22) t::J:oT^PIgl±> 

^USOfcEtS (STl 7) tStl^c 
[0056] (*>x— x-f >^?iiEir— $1 D s c (O^m 
•ES) ®^Kmi^~K(cS5?tag^^ (@2(DST1 
8<0YES) i:. miE-x— '7";U2 7tt|D^<b (ST 1 
1 ) $*^Tt^^(Z>-e. C P U 2 1 A^>x— T-r >^^*iiE 

■f— s c<D8^(fi*<ntt^<t^W3SI (ST19<0NO) f 

10 0 5 7] -r^it. msniEm'f-^^f&^m (2 
1. 22. io) A^itt^. s-^-o-o-i^-bv-y-s 

A. 3 8. 3Cr:Z^05-r«>'^x— T-f >^/D— ^— 5 6 
A. 568, 5 6 C^I^Sl^l^r^ (ST20) , 
^(OWt^-T—^COi^^Ji^L r 2A^03 (G) iC^-Tfilt? 

loose] -ruib-^. «-^>r>-r>— v-tr>-9-3 A, 

3B, 3 C<75«-7fem3t^lg^E 1 —E i •••Ena)U^;U 
L r 2(*. -5" "7" — ''e" , •*7" - "9" — 
"8" , "9" — "1 O" — -9" Vh^^ C(D€-Lr'< 
;UL r 26>t)T<b«5:. 1^ (C) tC^'r^U^;UL r 1 (D 
iS^^I^4$(C. :&^j(7)^-<>^>-vt>-»t3 ACDfife 
g36'-§i£TL. ^^<7)^-r >i'>-i>H2>-9-3C(Da 

&U-<;uL r 2i:«-UK;uL r 1 itt. i53--e(i3^*:i V 
S-g|pfe<T2A, 2 8, 2C(7):&S£&B#(rfcMt^^5t^#ii 
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[0 0 5 9) 555t^T% ms^ilffl-r— :^15Jt^S (2 
1. 2 2, 1 O) ti. €-Stffi?7^— (U^^UL r 2) ^ 

S3Befeu/^;u ( -1 o" ) i:i^jE-r<s C<t<73-e^^fi| 

o^ymsffijEffli'— 5»D3$^« <s T2 1) -r^*. 

S-^SffijEffiT^-' S'D3(±. ®3 (H) tZTht "+5" 
... - + 3- ... "+4" , "+3" — "+ 1 " - + 
2". -+1 " - -±0" -+ 1 " -Tra&^io 

[0 0 6 0]. ^t^T% <siatiiwiw^a 
(2 1. 2 2) 3 orcsa«ffi$$;h.r 

10 ^^^^^B&/<7 ^y^-T^— D d ^KilJ-r ( S T 2 2 ) . © 
3 (F) C^-rSaS^ttfc^Bt/'C^'y^^^— dtt. 

mmz^ (E) ic^-rsBtt«i#^?-y:fc«Bt/^^*>:^7^- 

'S'D d t^^Lt^ 

[0 06 1] A^<LT. -^-x— 7^-1- ^-if^qliE^— ^^fig 
Effi^S (2 1. 2 2. 1 O) li. EI3 (F) tzijkrm 
©/^^^V^-r— 5iDd (H) rc^-rSl3^SiEffl7^- 
^D3<t^ffl^^•C. 353? (D3+Dd) LT. €-V'x — 
-r-t' — ^—5 6 A, 5 6 8, 5 6 C<7>^?&/^^'y 

20 ^Dsc$±« (ST23) -^^^ <t%f3*liE^- 

Z^Jl^Z 7ICEtg (ST 2 4) -r^o 

[GO 6 2] =&^'<>'<>— v?-fe>-t*-3 A. 3 B. 3C 
rzOlNTCD^-i^x— 7^-r>^*fJE^— -5^ D s cli. ©3 

(I) iZ^r "+2" — — -+2" . -+1- 

... -±o" —.-+1" , — "drO" — "+1" 

[0 0 6 3] (9fi|tKSZ3[^> JigB(C?l<S^&^LMi- 
^^ra^g^CmKlS^— K^S^ CST1 8(pYE 
S) -ri>t. *SjEx— :7";U2 7(Zi>x— ^0>5f?ijE^ 
30 — ^Ds cA^Eifi^ttTt^-S (STl 9(7>YES) 0 

■e. CPU2 ittY^i^icmai«t><Disi« (afefflat) 

s-^-o^y— i^-b>-9-3 A. 3 

B, 3 CrcHaib-ari) (ST 2 5) „ ^mm^—^it^ 
A / D 13 >/N'— ^ 5 -CT Mt $ tt^— ^ lE^aJ 6 tZ 

[0 0 6 4] Cfl)^— S»^^SP6(i. *iIE^— :?;U2 7 
•fe>-9-3A, 3B, 3C<D&5fe«3Cgi^^E 1-E I- 

40 En<Dm^'f—^ im^wimmi^—^) ^03 ( 1 ) 
x-7'-r>'$^fiiE (s T2 6) L'0'z>jEmm^mm.^— 
or'^ix^tL^^»^'j 2 eicEis (ST 2 7) 

-VRAM2 &iZ^m^tli>. 

[00 6 5] LA^LT. :i<omm,muiz^ttii^. «-^>r 

V-b>-9-3 A, 3 8. 3C^mt>T^vx-^ 
-r>-5^D--^ — 56 A. 56B. SeCtOmiZ^X^ 

50 nfc?9»/<^':/+ffijEffl^r— hA^t>^lRofc^i:iEKls^ 
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7=—'$' (Lc) ^Slc^^^v-O-v-tr^ti-a A, 3 
A^0^7-<>^'>~v-tr>-9-3 A, 3B. 

A. 568, 5 6CA^t»SI8t-3fcffljEKli7^— $1 (Lr 

1 ) ^Sf:::#i>x— t'^'V^D-^— 5 6 A. 56B, 
5 6 C(7)^B&/'v*^*y^^^t^S2?SjEmT— SI D 2 

5 6 A, 5 6B, 5 6C<DWff&/<^*y^ir— -S^Dd^^ 
fiJcprfig6^o:i^®f61±> ^ U 3 O IClBlfiRrtgrcj^iiS SI 
ai^t*«t®«t<D»Bl y Jz5£ltT&45-^^ >•< -i^-te 3 
A. 3 8. 3C$fflt^-C«l£-r^»S->x— T-f >^D — 
^—5 6 A. 5 6 8. 5 6C6>t»SaiLfzSllS?'X— 5^ 

(Lr2) ^SfC^vx— 7=-f >^0~^— 5 6 A, 5 

6 8, 5 6 Ca>WP&/^^*y+^^t?^3*iiEffl-T— D 
3 ^^fiKprig]b^o=&vx— T^-^-Jf^jEir^— -5* D s c ^ 
^m^\±^ =E U 3 0■6^<bBla^ofr^Bt/^^*>^•T— D 

ISS^f::^ LT^iiET— ::^;u 2 7 (cE1g^:Kfc#->x 
■T^-r >-C^?fIEv^— D s c ^fflt>rv'x— =f Zy</tfalE 
^■rtt(*. ^i>x— T^^-X/D— 7 — 5 6 A, 5 6 3, 

[0 0 6 6] mtz. ^iJijEfflT^-^^^^® (2 1, 

2 2. 1 O) t. «2*i3Effl7^-^^ia^S (2 1 , 2 
2. 1 O) t, BBB&/<^*V4-t'— ^^fiK^a (2 1. 2 

2. 1 o) t, ^m^i±^=^'J3ot. mm^^^^y^^ 
—^um^m^m (2 1, 2 2, 1 o) it. m3^iiEffl 

7^— 'S'^^^S: (2 1 , 2 2. 10) i:, ->x— 
^^3E-x— S»^)«HBfflW«I^® (2 1, 2 2. 1 O) i: 
#'>x— T'-f >^P — ^-5 6 A. 56B. 5 
6 C<D59Bt/^^*>^i^f^^Ufcvx— T-T >^^iiEffl7^ 

— S» D s c pntei^^ofliE7^-3^;^ 2 7 rrffiia BTfiB 

[0 0 6 7] ^fc. ?BB&/<7':'^«iEffl^^— httmnc 

^SzJXh-^^-So C(D^i>^^)4>. vx— i?^' ^^JiJEv' 
[0 0 6 8) i^x— T'-O^ffilE-T— s c 

^^lr:^'>x— ^-f V-ifD — ^— 5 6 A. 5 6 8, 5 6 

t006 9] ^^fc. ^vx— T^-f >^D — ^ — 56 
A, 5 6B. 5 6C(Dafegi6T(^li$S^I^^T'#'5><D 



(9) ^|§q[t9_3 1 2 7 6 5 

16 

T'. S^vx— T-< ><^D~-^— 5 6 A. 56B, 56C 
[0070] 

~v-b>1^^ffil^T=&vx-^-r ><:^D— ^~<ha)Fp1{r 

>^D-^-(D^B&/^^ ':/4=-^^t?^ 2«jEffl7^— $» ^ 
^fiRpItg"e&^i:<i: m2^SiEffi7'— -Sniimi ffi^E 

m^—^ t ^P\m LX^-ixx— i^-i- >^ n— ^—(D^Bi 

>-9-^ffll^-C^E5•r^>«'V'X~^F^^>//D-^ 

D-^-<D^Bt/<^ +^^trm 3 ^ilEffiT— 51 

[007 1) ^fc. gSI*JS2(D*?BlC^*t«. SgllEiiE 

Ettttw^s^:, msnjEmr-^^m.^mt, vx- 

^i«RifigA>o*fiiE'T— :7•;^lzEffiR^fiE^c«^ffi$*tTt^^> 
•:/^jEffl^-r— hCDff A • mmi^mttu^i^Mt^ff 

40 ^ ff It r- cfc I ^:6^ t> ai«R t ^tmm T? & * o 

104) fi£2fe0?$gtt^-ri)fc«><D^ai^1SSr'&4. 

50 V^ho 
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my] mc<. m&mx*^h. 

2A'-2C KafeJT 
5 A/Dll>/>'— 5? 

2 O ^^O^^v h 

2 1 CPU (mi»i5Effi7^-^^l5St¥^e:. ^z^JEm 



18 



10 



2 2 ROM (m 1 miEffl^— S'&ffi^e, ie2lSlEffi 

2 3 RAM 

2 6 ^-O^^'J 

2 7 *ijE-x— 3?*;u 

28 -O— ^RAM 

30 ^mm^^'^v 
5 o 

Y si^ES:^rn) 

D 1 ^ 1 ♦iaEffi-T— 

D2 ^2^^JEfflT^— ^ 

D d qSBt/^^ ':/4r-T— ^ 

D3 ^S^lEm-T—^ 

Dsc "i>x— x-f >^^*ijE-T— ^ 




8A-3C 

2 2 ROM onmm^-fi^EO^t, m^mJEJOy'-s'^Js:^ 

2 7 liiEx~T4- 

3 0 Tjsatt^ey 

5 6A-B6C >5^P— 
D2 »2IIUEffir-f 

Del lW«7f4"7»-* 

Dsc i^*-y^>jrMlEfi-*' 




23 
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